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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceedUig outer diameter of annular members, safety collars are placed between annular members of 
the sealin g floor so as to provide a gap. and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) nJlACTHPfe jyra PEMOHTA obcaahldc KOJIOHH 
(57) Abstract: 

W306pCTCBMC OXBOCHTCH K oS/XaCTH 6ypCHKH H flo6bWH BC^TM H raoa. B HaCTBDCTH K TCXSHXC H TeXHOJIOTiBI 

KamrranhHoro peMOfrra CKBaxcKHbi. Hotb - noobnneiaie HaflcmocTK po*oBTB^BOOcxaHOB«rrcn^HNX pafior 
3a ctieT samtrrbi repMeTBZHipyjomero noKpwrwH c coxpaHCHMCM repvterscwijKH kojiohhm no Bccft jjjume 
HanoTKCHHoro nnacTbipfl. ArtH aroro oh cHa6«cH npcAoxpaHKrcjihHbOfii MaraCTawa, MaKCHuanbHW* 
HapymHwft AMawrrp Koropbcx npcBbrtnacx Hapyxabifl flHaMrxp KOJihucBfaix 3/icmchtob, npn 
npcAoxpaHHTC7ibHb*c uaHXCTbi pasuemeHU utxjsy Ko nhny nMMM aneueBTaMH rcpMCTB3Hpy»mcro 

nOKpblTMH C 3aOOpOM C B03M0IWH0CTbJ0 B paOOMCM nOJIOKCHMM nepCKpblTMH 3330p0B c yweHfameHHeM 

HapyxHoro flxaMerpa nrx^xpainriTJibHfact hianmcr ao Hapymoro AHawrrpa xonfafjcBbrx anewcHTOB. 4 hji. 



RU 2068940 CI 



Description (OnncaBHe ■3o6pcreHral: 

Vfao6pCTCH>fC OTHOCHTCH R ofoiaCTH 6ypCHMH H flp6bl*m HC+TH H raDa H, B MaCTHOCTH. K TCXHHKC H 

TexHojiomM RanuranbHoro peuotrra cRBaxHHbi. 

Uenwa K3o6pereHXH HBn*erc* noBwmcHHc HaAexHocrn peuoHTOo-ooccraHOBirrenbiibix pa6or 3a wer 
samKTbi rcp*«rr*i3i!pywmcro noRpwrwH c coxpaHCHHCM rcpMcmraaiim* kojiohhw no Bee* flrooic 
Hanoxetoioro miacTbipR. 

nocTaaneHHaH nejib flocrKraercH Ten, tto nnaerwpb A"* pcMOirra o6cajnibcx kotiohh cxctootb* no 
npoAonhHO-ro^piipoBaHHOfl Tpyow c Hapyxuboj rcpueTioitpyMtiBOi noKpbiTHeu. BbmonHCMHUM ra HatSopa 
Konhqesbix sjicmcbtob. pacnojioxeHHboc H«anb rpy6bi c 3asopow npyr oTHoasrcnbHo Apyra, cnaoxcH 
nptwoxpaHBTcnbHbiMM MaHxerawx. uaitcMManbHbifl HapyxHM* flwaMcrp Koropux npcBbimacT HapyxHWK 
^Mauerp xanbucBbtx ancMewroB, npn arou np^oxpaairrcjibHwe uaummi paauea^mj uexAY Kam^eBWMM 

3J1CMCHT3MH PCpUCTHDHpyiOO^erO IIOKpbtTHH C 3a30paWH C B03U03RHOCTMO B paDOtKM nCJIOXeHHH 

ncpcRpbiTMH saaopos c yMCHbarewieM HapyxHoro ^naMCTpa npc«oxpaHifTCHb«wx uanweT A 0 BapyxHoro 
^MaweTpa Ronbucfibix aneweHTOB. 

n P M TpaHcnopnipoBKC xaKoro nnacrbipH b RojioHHy oocaahmx rpy6 KOBTaKT cro oo c tchkoh Konomoj 
ocymocTBiwrrcH uepea uaraeTbi. pasMcmpocwc b saaopax ucxror ROJM^Bbooi rcpMeiroHpyxniDiuH 
ancwcHTawK Ha onpc»encBHOM paocrommH Bj>yr ox APY™ no Bceft A^mhc nnacrbtpH. 

MaHxera Bwnojmcaa b bhac nxnHHAPa c nocroHHHbai mra ncpcMCHKboi no cc ftnHHC jpiaMCTpoM n 
TonmjfHoft creHKH. Han6onfcnmfl fluauerp Mamnenj npcBfaimacr HapyxHUll onMcaHHbxft AKauerp 
KonbqeBoro rcpMenranpyiotqero ancuorra. 

Hraoia uaHxer Bw6npaercH Taxm oopasou. <rro6bi npw pa3McmcHKH hx Ha iuiacrwpe Mexny 
rcpMCTH3Hpy»rnHMH ancMCHTaMH coxpaiinncH 4>yHKUH0HanbHbiii saaop hc TonbKO npn TpaHcnopTHpoBKC, HO 
h rrpM pacmHpeHHH iuiocrbipH b kcjiohhc. 

Pacciwome uex^y waHxeraux a hx xansraecTeo paocincrbiBaeTc* b 3aBHCHMOCTM or W™"" roiacrbipsi h 

K P HBK3BbI CTBOJia CKBaXHHM. «ITo6bl BpH KOHKpCTHbtX HX 3Ha^CHHHX W»DOWTb KOBTaKT 

rcpMCTK3Hpy»iucro nospfciTKH unacTbipH c eojiorbob h cro paopymcaac. 

KoH^KrypanHH warner. ^HOHKO-MCxaHimeciuie csoftcTBa h npoMHocTHbie xapaKTepxcTifKK uaTepnana «3 

KOTOpOTO OHM H3TOT0BnCHbI. nD3B0JOT0T o6ccnCTKTb HX qenOCTHDCTb BOH flBIOKeHHH rUiaCTbipH B 

CKBaxMHc. anj»cro pacnrapeunB fli^opMBpoeaTbCH b paflwajibHoM HanpaoneHHSi A° BOun^tHw paBHoil 
Tonnnmc rcpMCTB3Hpy»inero noKpwTK* nnacrbipH. kouieww flonorairrcnbHyK) norcpio npoxonHoro 
ce^eHHtn kojiohhm oOcaffHbix Tpy6. 

Ha $ht 1 irao6pamcH nnaerbfpb 1 c oactwmh Ha hcto npeAoxpaiarrcnbHbiuH uaHxeraMM 2. cnynxeHHwft b 
o6caflHyio KonoHHy 3: Ha frtr. 2x3 npoflOJibHwe h nonepctrabic cc^chmh uaHxerw: Ha *mt. 4 BapwaHT 

BO3MOJKH0rO B3TOTOBIICHHH MaHKCT. 

MaHHtcra [frr. 1 3) rortyraanHBaercsi c nepoucHHWu no ce Arame Anawerpow c o^raaKOBofl TOjnnKHOft 
creHKH no Bocwy ccxichsdo paBBon win dinoKoa Tonnpme repicentsHpyroix^ro noxpuTBR nJiacrwpH. Ha 
KOHUCBbOC yMacTKax 4 cc BHyrpcHMuft ffHaMcrp ewnomiCH c KCHHycoBWM H onycKOM no orHonicmoo k 
HapyxHouy flHaMcrpy iuiacTbipH. B cpcnHCH lacni 5 AwaMcrp MaHMcrw yseniroiBacrrcfl 6ca homchchkh 
TCjnnHHW creHKH ro pasuepa na 3 4 mm npeB«ma»inero nHauerp i^ucrHtMipywnvro KOJibueBoro 
aneucHTa 6, b pc3ynt>xaxc ucro b tcjic uarascrbi o6pa3ycrcn no^HyrprHMC. 

ncpexoflbi 7 or 6cuibincro flHaverpa k ucHbmcMy BbOiQJiHeHW kohhmcckhmh c ymoM npn BcprawHc KOHyca 
ueHbinKM 45°. Mem^y rcpMcnmoM 6 h waHXterrou 2 HMcerc« 3a3op 8. nnacrbipb cnycuaeroi b cKBaxMHy 
Ha mraHTC 9. 

IlnacTbtpb co6Hpacrca a ycTaHaB/nroacrcB cnenysomKM o6pa3ow. 

MaHxerbi 2 oneBaxrr Ha nnacTbipb 1 c HaTHrou. uto ooecnetjMBacT hx yqepwamie Ha hcm. 3aTCM Ha 
nnacTbipb HaHoc*ircH rcpMCTHOHpyiomee noKpbrrae 6 b bhac nonbucBbix aneucHroe Taxwu o6pa30M, MTo6bi 
Mcm«y khmh h MaHxrraMH 2 ocranancH ^aaop 8. nocne 3-roro nnacrbipb Ha nxranre 9 onycxaercH b 
o6caAHyw Tpy6y k uecry ee HercpMcriWHOcTH. h pacnmpHcrcB BopaHpyion;eH rojioBKOH A° imornoro 

KOHTaXTa CO CTCHXOM OOCaAHOn KQ/lOHHbl. 

TpaHcnopTHbie ra6a P HTHbic panwcpbi nnacTwpfl o6ycnoancrtbi pjouepaMM npcAoxpaHMTCjibHbix MaHMcr h 
noyrowy npw a™»chmh cro b kojiohhc KOHraxT rrpMenriMpyiouxero noRDbiTWH nnacTbipn co crcHxaMM 
oocoAHbix Kcxnorai hciuho^cb, ^rro o6ecne«iHBaeT cro coxpaHHocrb. 



MaHxerbi HaroraBAHBaioTCT vo Marepnana A oc-raxomm 3 n acTHHHOpo. mto6w He npenmxrrBOBarb 
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pacnmpcmoo imacrwp* d kotiomhc m hc co3flaBaTb npii trrou oHawrwihHbix flonojDOfrenbHbix ycKmw k b 
to «c epcMH Aocrawmo npoHHoro. cnoco6Horo coxpararrb reauerpmtcKyx> <*opMy e npoqecce 
TpancnoprnpoBHH nnacropH k ucctj HapymeHH* kojtohhu, nanpiiuep. nonroronena ana pcwuw. 



npM pacuiMpaflDi nnacrwpH waHsexbi oa weT noflHyrpewiH. o6pa3yioiUHX aanop 10 M«K«y hhuh h 
nnacTbipcM h koidwcckhx nepcxonoB. iK*jocwaioa$« o6pa30oamic auiaflcm. A«l»pMHpy»TcH e paffM anmoM 
HanpaBncMHM r npHMHuajoroi k ctmc xuiacTwpH. nocKontKy TojimKHa ctchrh mqhxct dracsKa TOJimjme 
rqjM€Tronpy»nicro noKpwnw. flomnrorrenwmft norepM npoxoAiroro ceuemw kohohhw b 3ohc ycraHOBrai 
nnacrrbipn hc npoKCXOflHT. 

WcnajuooeaHHc npcflnomcHBoro luiacTwpH. cHa6»CKnoro npcnoxpaHHTenbHbiMH uaHXcraMH no3BanHT 
npwnpcWMTb Tpaoic rxpMcnoiipyiomcro noKpbrnw o ctchkh K<wioHHbi» coxpaHHTb cro ue/iocroocTb h 
oeecnewrt. Rfl^exRbifl pcwoHT HcrcpMCTOTHbOC o6ca«Hboc kcotohh. felfelfcll HUH2 UWM3 
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Claims [Oopuyna H3o6pereHHH|: 

nnacTbipb fl/TH pcwoirra ofcaflHbix kojiohh, cocro«mnfl hd npoAonbHO ro^pnpooaHHO« Tpy6w c HapyjKHbiM 
repwenoHpyiocmiM noKpuTMeu, BbmonHCHHbOi ho Ha6opa Rom^eewx a/ieueHTOB, pacnonoxeHHUX B^ajib 
rpy6bi c 333opoM oTHOCRWihBo ffpyr flpyra, or/nwsuomMitoi tcm. «rro, c utribio noBuraafflfl h^cjkhocth 
paiOHTHo-BoocTaHommjifaHbix pa6or 3a ever zamm* rcpiucTrowpyKMUcro noitpbrrnfl c coxpaHCKHCM 
rxpMcnoamoi kojiohhw no wen arame Hanameimono imacrwp*. oh CHa6mcH np<«oxpaHirrcnbHbam 
MaH»rraMH. MaKCMMantHbifl HapyaHbtft AHawerp Koropux npcBbimaeT Kapy«nwi AMaMerp Roni^cBbix 
xneucHTOB. npH ctom npewoxparorrejibHwe uaiwtrbi paaMcmcHW uww Kom»H€Bbafli sjieMeirrauH 
repMCTRSKpyiomero noKpbiTH* c ssoopauH c bo3Mo«hoctmo d patiofcu nonoxcHKH nepcKpbmiH oaoopou c 
ywcHbracHHCM napyxHoro flHaMcrpa npcffOxpaHKWiirfibDC uaHxrr flo HapywHoro flHauerpa KonbijeBbix 
aneuetrroa 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing clement 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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[see source for figure] 
Drawings: 



Fig. I 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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